This study aimed to determine science teachers' decisions about the socioscientific issue of nuclear-power plant and how these decisions are given within the framework of the decision making process. The design of this research is based on a case study. 22 teachers who worked in the middle schools in the city center of the province of Sinop were recruited for the study. The data were collected through the semi-structured interviews. The data obtained through these interviews were analyzed qualitatively. For the analysis of the data the opinions of the teachers were discussed according to the steps of the decisionmaking process based on normative decision theory. The knowledge levels of science teachers about nuclear power plants were mostly found to be partially sufficient. It has been determined that science teachers evaluate the socioscientific issues of nuclear power plants mostly with the dimensions of economy and environment.
J Educ Sci Environ Health recent years and to Sinop Nuclear Power Plant (in Turkey) which was signed between Japan-France partnership in 2013.
The issue of nuclear power plant draws the attention of the public in terms of social and sustainable development and constitutes an important context in terms of its effects (Jho, Yoon & Kim, 2014) . It is important that individuals become aware of these current issues related to science, technology and society and make informed decisions (Bossér et al., 2015; Chang & Chiu, 2008; Eggert & Bögeholz, 2010) . Kolstø et al. (2006) who point out that it is difficult to make decisions about SSIs, emphasize the need to consider many dimensions such as political, ethical, scientific during the decision process. It is important to make judgments and analytical decisions taking into account many of the dimensions of these multi-dimensional issues. There are researchers that take into consideration the related attitude and point of views of the pre-service science teachers (e.g. Ates & Saracoğlu, 2013; Cansız & Cansız, 2015; Ercan, Ural & Tekbıyık, 2015; Eş, Işık Mercan & Ayas, 2016; Evren Yapıcıoğlu & Aycan, 2018; Kapici & Ilhan, 2016; Özdemir & Çobanoğlu, 2008; Özdemir, 2014; Yener, Aksüt & Somuncu Demir, 2017) , teachers (Kenar, 2013; Lee & Yang, 2013) and students (Jho et al., 2014; Wu & Tsai, 2007; Yang & Anderson, 2003) towards nuclear power plants. A limited number of research was conducted with teachers (Kenar, 2013; Lee & Yang, 2013) . The researchers conducted with preservice teachers and teachers in relation to the study group of this research are as follows.
In the research that they have realized with pre-service science teachers, Ates & Saracoğlu (2013) have found out that most of the pre-service teachers have positive considerations in relation to nuclear energy in terms of generating electricity and energy, and providing prestige. It has been found out that the pre-service teachers who have negative considerations about nuclear energy have given apprehensive answers because of problems such as dangerous weapon production, possible serious accidents, cancer and radioactive leak. Cansız & Cansız (2015) have made a research on the views of pre-service science teachers studying in Ankara in relation to the Akkuyu nuclear plant and reported that pre-service teachers have a negative opinion in relation with the establishment of a nuclear power plant in Turkey. In their study that has been conducted with pre-service science and social studies teachers, Kapici & Ilhan (2016) , have found out that pre-service teachers are not knowledgeable about the working principle of the nuclear power plant; but that pre-service social studies teachers have a positive attitude towards nuclear energy whereas pre-service science teachers have a more negative attitude. In their study; Eş, Işık Mercan & Ayas (2016) have investigated the knowledge and opinions of pre-service teachers who have been continuing their education in different departments in Sinop. In the study, it is concluded that the pre-service teachers have limited knowledge about nuclear energy, that their information resource is the media, that the pre-service teachers do not want to live in a province where there is nuclear energy and that the number of positive and the number of negative opinions on the establishment of nuclear power plant in Turkey are close to each other. Evren Yapıcıoğlu & Aycan (2018) have investigated the effect of the socio-scientific issue-based instructional activities related to the Nuclear Energy Plants (NEP) that have been attempted to be made widespread in Turkey on the pre-service science teachers' decisions, positions and types of informal reasoning they use while making their decisions. In this study it was found that while making their decisions, before the application, they were mostly engaged in the ecology-based informal reasoning; after the application, they mostly utilized the social type of informal reasoning. Lee & Yang (2013) have examined the attitudes of high school technology teachers towards nuclear energy. It has been concluded that the technology teachers in Taiwan are interested in the news about the disaster that occurred in Fukushima, Japan and that they have less support for the growing nuclear plant establishment in Taiwan and that they prefer the use of renewable energy sources such as wind and sun instead.
The above-mentioned researchers provide the approaches of teachers and pre-service teachers who face or don't face the nuclear energy in real life, about the nuclear energy issue, taking into consideration these approaches in relation to various variables. An important issue with the SSIs is how these decisions are made when developing positive or negative approaches. In fact, various researchers determined that participants' knowledge of the nuclear power plant is incomplete, but they still have positive or negative opinions on the matter (Eş et al., 2016; Özdemir & Çobanoğlu, 2008) . In this context, it is crucial to investigate how individuals decide in relation to the SSIs.
Decision Making and Socio-Scientific Issues
The fact that it includes different solutions and that it can have a different understanding when it is viewed from different dimensions such as ethics, environment and economy makes it inevitable for the SSIs to be controversial (Levinson, 2008; Zeidler, 2014) . For this reason, methods such as classroom discussion and debates are often preferred when planning teaching processes in which the SSIs are in focus (Acar, Turkmen & Roychoudhury, 2010; Levinson, 2006; Zeidler et al., 2005) . Deciding on these issues that do not have a single correct solution requires taking into account specific criteria and constraints and considering their relative importance. In this manner, the discussion of the SSIs in a class alone will be insufficient. Another aspect which is as vital as re-considering these issues is to make a decision. In other words, it is essential for students to reach a decision as a result of reconsideration, and it is necessary to include the practices that will employ the decision-making processes in the classes.
The execution of the decision-making process requires the existence of a problem statements' that includes more than one alternative (Svenson, 1996) . In this case, the decision is made depending on the problem statement. In the literature, there are different approaches directed at explaining the decision-making process (Lipshitz, Klein, Orasanu & Salas, 2001; Ratcliffe, 1997) . One of these approaches explains decision-making with two approaches: normative/analytical and summative. The holistic decision theory focuses on studying the intuitive and psychological processes while concentrating on how the decision is made. According to this theory, past experiences of people or other psychological factors influence decision-making. Normative decision theory focuses on how the decisions should be made rather than how they are made (Hansson, 2005; Jonassen, 2012; Ratcliffe, 1997) .
According to this perspective in normative decision theory, the psychological processes that affect decisionmaking are ignored, and it is focused on how to make the best decision (Hong & Chang, 2004) . Similarly, Hogarth (2005) explains the decision-making process through two different cognitive systems, being intuitive and analytical. While defining the intuitive decision-making system as unconscious and influenced by emotions, he points out that the analytical system requires consciousness and logical justification.
The individuals who are faced with the SSIs, which allow the operation of decision-making processes by their nature, will be influenced by their previous experiences, practices or mental models in their decision-making process (Fang, Hsu & Lin, 2018) . However, when the teaching process of these subjects is structured to require analytical decision-making, individuals will tend to make analytical decisions even though the intuitive system will affect the decision-making mechanism. It is possible to understand the reasons behind the individuals' decisions about the SSIs through theories directed at the decision-making process (Wu & Tsai, 2007; 2011) .
Normative decision-making theory allows dealing with decision-making as a process (Germeijs & De Boeck, 2003; Kortland, 1996) . The decision-making process starts with the "defining the problem" (Lunenburg, 2010) . At this step, it is necessary to examine the problem in depth and determine the features that the problem should have in order to obtain the best solution. Then, in the step of "creating alternatives", possible alternatives are investigated in order to solve the problem. The in-depth research of this step and the effect of each alternative on the outcome will affect the decision process. The next step is "evaluation of the alternatives". At this step, the solutions are expected to be evaluated within the framework of the criteria determined in the first step (Kortland, 1996; Ratcliffe, 1997) . At this step, individuals evaluate each alternative within the framework of previously determined criteria and decide the most suitable alternative to solve the problem (Ratcliffe, 1997) . Often, none of the alternatives may be sufficient to meet all the criteria (Baker et al., 2001) . For this reason, different tools are referred to help decision-making at these steps (Hansson, 2005) . Decision matrices, SWOT analysis, force field analysis (Jonassen, 2012) , advantage-disadvantage assessment, analytical hierarchies (Baker et al., 2001) are some of these tools. For the decision-making process that may be considered to end with the "most suitable alternative", Lunenburg (2010) has included two more steps being "the implementation of the decision" and "the evaluation of the effectiveness of the decision". Depending on the results of their choice, the person has the opportunity to evaluate their success in the activities they perform during the process (Ratner & Herbst, 2004) . In this way, even the decisions that are concluded negatively can be turned into an achievement for the decision making process that will continue during lifetime (Gauld, 2005; Raeva, Dijk & Zeelenberg, 2011) .
In this research, how SSIs are decided is discussed in the context of normative decision-making theory, because it is important to determine whether individuals have a rational point of view towards the issue. Defining the problem phase of normative decision making can be considered as the stage in which the socio-scientific issue is understood. "Creating alternatives" and "evaluations of the alternatives" steps relate to what aspects can be addressed when evaluating the socio-scientific issue. "Determining of the most suitable alternative" step provides insight into how the decision is consistent with the dimensions discussed in the evaluation process. Such an assessment will enable individuals to determine which aspects of the issue they are taking in the decision-making process in relation to SSIs and to decide which of these dimensions is more important in making their decisions. This is important in order to conduct a more in-depth analysis beyond the determination of what is effective in the final decision. Therefore, in this research, an evaluation is made within the scope of normative decision making theory in order to examine the decisions about SSIs in depth. J Educ Sci Environ Health
The "decision making" skills that is among the 21st-century skills commonly defined by many international organizations and also that is among the life skills in the science curriculum in Turkey is an important skill defined in the framework of science literacy, which is the main objective of science education programs (MoNE, 2018) . Various researchers point out that dealing the SSIs with suitable learning-teaching processes in science courses can provide an important context for students to improve their decision-making skills (e.g. Barrue & Albe, 2013; Jho, et al., 2014; Jime´nez-Aleixandre, 2002; Patronis, Potari & Spiliotopoulo, 1999; . In our country, however, there are findings about affecting the decision-making processes of students in the learning-teaching process in the studies on nuclear power plant (Kılınç, Stanisstreet & Boyes, 2013; Tekbiyik, 2015) . Kilinc et al. (2013) aimed to determine the opinions of secondary school students about nuclear power plants planned to be constructed in Turkey. In the research, students have expressed that nuclear power plant in decision-making processes was beneficial with the contribution to the national economy and meeting the energy needs. However, students have indicated about that nuclear power plant is to be risky because of damage to the environment and global warming. In addition, socio-scientific based learning environments could include the trust in knowledge sources, the evaluation of current data regarding the risks of suggested technology, values, biases and cultural variables, gender roles in decision making processes. And this contributes to the evaluation of decision alternatives (such as benefit / risk) (Kılınç et al., 2013) . Tekbiyik (2015) examined the opinions and decision-making processes of pre-service science teachers on nuclear power plant in the process of cooperative learning in his study. In this research, it is concluded that scientific literacy, knowledge acquired during the process of cooperative learning, awareness and content knowledge on the subject are effective in the decision-making processes related to the SSIs. Unlike these studies, in present study, it is tried to determine the case of reflect the teachers' decisions about the nuclear power plant analytical decision process.
Research Focus
The nuclear power plant project which is planned to be established in Sinop city of Turkey and on which the studies are accelerated is an SSI which some of the people in the province support, some of them do not support or remain undecided. As a matter of fact, the reaction of the public towards the nuclear power plant to be established in Sinop has sometimes appeared on media. In this case, it is considered necessary that science teachers working in this province have a decision about the subject and can explain this decision through a justification. As a matter of fact, the role of teachers in making students consider all aspects of the SSI and in raising them as science literate individuals by preparing learning environments that will develop students' decision-making skills cannot be denied. In this direction, it is the issue of concern of this research to reflect the analytical decision process of the teachers' decisions about the nuclear power plant which is a socio-scientific issue compatible with the context of the province where they live. The analytic (normative) decision-making theory focuses on how decisions should be made (Hansson, 2005; Jonassen, 2012; Ratcliffe, 1997) .
Science teachers are expected to prepare a learning environment that will enable students to discover the multidimensional nature of SSI and improve their decision-making skills regarding these matters. Therefore, studying the ability of teachers themselves to approach the nuclear plant SSI from multiple perspectives and make decisions based on an analytical decision-making process rather than personal tendencies is important for the contribution it will make to the literature. It is also believed that the fact that the present research addresses with a phenomenological approach the decisions that science teachers who live in a province that involves a nuclear plant issue make about this issue will make a contribution to the literature in terms of revealing the analytic decision-making capabilities of the teachers who experience this phenomenon. The purpose of this research is to examine the decisions of the science teachers in relation to the socio-scientific issue of the nuclear power plant and how these decisions are made in the context of the steps of the decision-making process.
Method
The qualitative paradigm is taken as the basis for determining the study group, the data collection process and the analysis of the data in order to examine the decisions of science teachers in relation to the socio-scientific issue of nuclear power plant and how they have made these decisions in the context of the steps of the decisionmaking process. The design of research design is phenomenology. Because, the focus of this study is to investigate the decisions of science teachers living in Sinop, which is a city planned to build a nuclear power plant, about nuclear energy and the reasons for decisions. Phenomenologists focus on describing what all participants have in common as they experience a phenomenon (Creswell, 2007) .
Participants
The SSIs are considered as concerning the society, controversial, up-to-date, subject to the decision-making of the individual, and are emphasized. The information, decisions of the science teachers' who take the responsibility of raising individuals who are able to make conscious decisions and who are engaged in occupying the agenda, about the nuclear energy that is planned to be established in the cities they live in and how they make this decision have a significance. This is taken into consideration in determining the study group, and 22 science teachers (ST) (14 female, 8 male) working in all the secondary schools in the central district of Sinop province are included in the study based on purposeful sampling technique (Creswell, 2012) . The STs consisting the study group have an experience of 15 years or more (f=11), 6-10 years (f=6), 1-5 years (f=3) and 11-15 years (f=2) respectively. 11 of the teachers are graduated from science education, and 5 of them have a bachelor's degree in physics-chemistry-biology teaching. 6 teachers are graduated from the department of chemistry in the science faculty and received pedagogical formation. All of the STs have been working in Sinop province at least for 4 years.
Data Sources and Procedures
The data source of the study is the Nuclear Power Plant Interview Form (NPPIF) developed by the researchers. NPPIF is designed to determine the resources that teachers apply when making decisions about their definitions, decisions and reasons in relation to nuclear energy. In order to determine the comprehensibility and relevance of the form, it is presented to two science education experts who have researchers related to the SSI; and after receiving their positive opinion, the two science teachers have been interviewed. Together with the feedback received following the interview with the teachers, the form has taken its final form. The data of the study have been obtained by semi-structured interviews with the STs. In semi-structured interviews, questions were prepared before the interview, but changes can be made during the interview, questions can be asked confidently, and all questions can be used flexibly (Merriam, 2009) . During the data collection process, each science teacher is interviewed for 20 minutes on a pre-determined date and time, and their voice is recorded with their permission.
Data Analysis
Normative decision-making theory allows dealing with decision-making as a process (Germeijs & De Boeck, 2003; Kortland, 1996) . The decision-making process starts with the "identifying the problem" (Lunenburg, 2010) . At this step, it is necessary to examine the problem in depth and determine the features that the problem should have in order to obtain the best solution. Then, in the step of "generating alternatives", possible alternatives are investigated in order to solve the problem. The in-depth research of this step and the effect of each alternative on the outcome will affect the decision process. The next step is "evaluating alternatives". At this step, the solutions are expected to be evaluated within the framework of the criteria determined in the first step (Kortland, 1996; Ratcliffe, 1997) . At this step, individuals evaluate each alternative within the framework of previously determined criteria and decide the most suitable alternative to solve the problem (Ratcliffe, 1997) . Often, none of the alternatives may be sufficient to meet all the criteria (Baker et al., 2001) . For this reason, different tools are referred to help decision-making at these steps (Hansson, 2005) . Decision matrices, SWOT analysis, force field analysis (Jonassen, 2012) , advantage-disadvantage assessment, analytical hierarchies (Baker et al., 2001) are some of these tools. For the decision-making process that may be considered to end with the "choosing an alternatives", Lunenburg (2010) has included two more steps being "implementing the decision" and "evaluating decision effectiveness". Depending on the results of their choice, the person has the opportunity to evaluate their success in the activities they perform during the process (Ratner & Herbst, 2004) . In this way, even the decisions that are concluded negatively can be turned into an achievement for the decision making process that will continue during lifetime (Gauld, 2005; Raeva et al., 2011) .
The data obtained through these interviews were analyzed qualitatively. In the analysis process, naming is made for each Science Teacher (as an example, the first teacher was renamed as ST1). The opinions of each ST are transferred to the computer environment, and the answers of the teachers are read separately by two researchers. Each teacher's answer sheet was read separately in order to code the potential concepts and thematic structures in short and the coding process was based on either just words or whole sentences (Bogdan & Biklen, 2007; Gay, Mills & Airasian, 2006) . The data analysis is predicated on the reflection of the decision-making process steps based on the normative decision theory of the teachers. The decision-making process consists of the steps such as identifying the problem, generating alternatives, evaluation alternatives, choosing an alternative, J Educ Sci Environ Health implementing the decision and evaluating decision effectiveness. As the implementation and evaluation steps of the decision are suitable for evaluation in the longer term, the process is considered the first 4 steps. After the opinions of the teachers are read by the researchers, it is discussed in which steps of the decision-making process the included opinions will be taken under consideration. In order to identifying the problem of the decision-making process, the definitions of teachers in relation to nuclear energy are taken under consideration in three different categories being insufficient, partially sufficient and sufficient. These criteria were created by the researchers based on similar structure in the study of Öztürk and Yenilmez Türkoğlu (2018) . In this context, the criteria used in making the insufficient, partially sufficient and sufficient classification are presented in table 2. The definitions of the teachers are subjected to descriptive analysis by the two researchers, and their descriptions are evaluated based on the criteria presented in Table 2 . The reliability of the data analysis was calculated by using Miles and Huberman (1994) proposed formula (Reliability of the data analysis= [Same opinions / (Same opinions + Different opinions)]). For the reliability of the data analysis, the two researchers' opinions and differences of opinion were determined and the reliability percentage was calculated as 91%. Then, researchers compared the results of the analysis and then interpreted together, then a specialist who has researchers on nuclear energy examined the latest version of the analysis that presents the teachers' descriptions and in which table they are classified, and the analysis process is completed.
Themes are determined by taking into account the science, policy, economy, society, ethics and environmental aspects (Chang Rundgren & Rundgren, 2010) of the SSIs presented in Figure 1 to assess the teachers' awareness of the positive / negative aspects of nuclear energy in the process of creating alternatives in the decision-making process.
Figure 1. Aspects of socio-scientific issues
Sample codes for this analysis are presented in table 3. Health "The positive side of the nuclear is the generation of energy, but it has higher risks. Even in the case of a leak at the minimum level, it may endanger the human health" (ST1)
Economy
Development "Think about it we will cover this much of energy deficit, we will generate cheaper energy, and it seems like a must in order for the country to gain power..."(ST21)
The teachers' decision expression that are defined as positive for establishment of the nuclear power plant or negative for establishment of the nuclear power plant and their justifications in relation to these decisions are taken under consideration in order to evaluate the alternatives of the decision making process and the data in relation to the steps to determine the most suitable alternative. Two different researchers have examined the emphasis of the teachers regarding the related dimensions about SSIs in their decisions and justifications. For the reliability of the data analysis (according to Miles and Huberman, 1994) , the two researchers' opinions and differences of opinion were determined and the reliability percentage was calculated as 96%.
Limitations
The research is limited to those teachers who have experience on the socio-scientific issue of the nuclear plant that is planned to be built in Sinop, Turkey. An interview was made to reveal the decisions of the teachers about the nuclear plant socio-scientific issue and an interview form was prepared. Interview form is designed to determine the resources that teachers apply when making decisions about their definitions, decisions and reasons in relation to nuclear energy. The questions contained in the form were asked to the teachers and their decisions about nuclear plants were questioned in a general way. The socio-scientific issue about the nuclear plant was not structured within the context of a problem. The data of the research were analysed with the analytic decision-making perspective. Therefore, the findings are limited to the analytic decision-making perspective. J Educ Sci Environ Health
Ethical Consideration
Before starting the data collection process of the research, the teachers were briefed about the subject matter. They participated in the study voluntarily. The semi-structured interviews made with them were recorded with a sound recording device after obtaining their permission for this. The interviews were made in our environment where the teachers could express themselves comfortably. There was no one other than the researchers and the teacher being interviewed in the environment. The data of the research were kept where no one could access them. No one other than the researchers listened to the records. The names of the teachers were kept secret in the research process.
Results
The definitions of the science teachers about nuclear power plants, their opinions on the positive and negative aspects of nuclear power plants and their decisions on nuclear power plants and also the factors affecting these decisions are presented within the context of the steps of the decision-making process.
Identifying the Problem in Decision-Making Process: Findings on the Information of SSIs in Relation to the Nuclear Power Plants
The findings related to the definitions of teachers in relation to the nuclear energy and nuclear power plants are presented in table 4. ST2: ""...The nuclear power plant can be defined as the release of very powerful energy depending on the half-life of radioactive materials and the conversion of this energy into electrical energy…" ST10: "…It is generating electrical energy by evaporating the water using the high energy that is formed while splitting the radioactive materials and by covering it with high-pressure turbines …" ST14: "…It is the destabilization of the nucleus by bombing a very heavy atom with particle bombing. As a result, fission reaction is realized and ...turbines are turned, and electrical energy is obtained..." Partially Sufficient 15 (ST1,ST5,ST6,ST 7,ST8,ST9,ST11,S T12,ST13,ST15,S T16,ST17,ST18,S T21,ST22) ST5: "…Generating electrical energy from atom energy... ST6: "…Power plants established for energy that is formed as a result of the atom nucleus reaction…" ST7: "…Generation of electrical energy as a fuel, by nuclear reactors. There will cause the generation of an unimaginably high energy at the instant. This will cause the generation of the energy with the vaporization of the water and the effect of the pressure with the help of the turbines..."
The definitions of the STs in relation to nuclear energy are mostly evaluated as partially sufficient (f=15). For the definitions that are evaluated as partially sufficient, it has been found out that STs often include superficial explanations such as generating energy only from atomic energy or generating energy from nuclear materials. The definitions of some of the STs in relation to nuclear energy are considered to be sufficient (f=7). It has been found out that the STs the definitions of whom are evaluated as sufficient are able to give descriptions such as the energy released by the disintegration of nuclear materials, the radioactive materials used for nuclear energy and how the nuclear energy is converted into electrical energy and its distribution. Table 5 shows the opinions of the STs regarding the positive and negative sides of nuclear power plants and findings on which factors the SSIs are related, depending on the dimensions of the SSIs. A large part of STs has discussed their views on the positive and negative aspects of nuclear energy regarding the environment (f=26) and economy (f=25) dimensions. STs made less frequent statements on social / cultural (f=14) and political (f=1) dimensions. The fact that STs can take nuclear energy under consideration through various dimensions shows that they can look at the subject from a variety of dimensions. It will be useful to address what they emphasize when explaining these aspects. J Educ Sci Environ Health When taking the nuclear energy under consideration from an economic point of view, STs have made explanations related to its characteristics a solution which can meet the energy needs (f=15) and reduce the dependency on foreign sources in relation to energy (f=8), which has a high production cost (f=1) and which is long-lasting (f=1). Therefore, it is seen that they can look at the economy theme in a multi-faceted way. STs have dealt with their evaluations in the context of the environmental theme in terms of nuclear waste, regarding the fact that it may damage the environment (f=10), cause environmental damage by increasing the water temperature (f=10) and cause radiation emission in the region it is located (f=6). The elements they have taken into consideration under the social theme are the facts that it could threaten public health (f=7), that it could be dangerous for working personnel (f=4), and that they don't believe that the security (f=3) factors could be provided in our country. The ST who has considered the political dimension of the issue has pointed out that the nuclear energy will provide nuclear power (f=1) for the country.
The Generation and Evaluation of the Alternatives in Decision-Making Process: Findings Related to Descriptions of the STs in Relation to the Negative and Positive Sides of the Nuclear Power Plants

Choosing an Alternative in Decision-Making Process: The Findings on Decisions of the STs in Relation to Establishment of a Nuclear Power Plant in Sinop
The considerations of the STs in relation to the establishment of a nuclear power plant in Sinop and the findings in relation to the justifications that they refer while expressing these arguments are presented in table 6. 
ST: Science Teachers, D: Decision, AD: the dimensions that the teachers refer in relation to their positive/negative opinions about the nuclear energy that is taken under consideration as the development and evaluation of alternatives
In table 6, the approaches of each teacher related to the establishment of a nuclear power plant and the reasons presented in the arguments used in explaining these approaches are considered as the reasons that are effective in their decision-making. Table 6 also sets out the justification that each science teacher takes under consideration while evaluating the nuclear power plants (presented in Table 5 ). The purpose of this presentation is to make inferences about whether the reasons given by teachers in their evaluations are effective in their decision-making process.
While 15 of the STs have a positive understanding of the establishment of a nuclear power plant in Sinop, it has been found out that 5 are undecided and 2 have positive opinions. It has been observed that the justifications provided by the STs who have expressed their negative opinions for their decisions about the establishment of nuclear power plant do not coincide with the factors they have provided in their evaluations regarding nuclear power plants. 12 of the teachers who have provided a negative opinion (ST1, ST2, ST6, ST9, ST12, ST13, ST15, ST18, ST19, ST20, ST21 and ST22) have not taken into consideration at least one of the factors they have expressed in their evaluations on nuclear power plants. For example, ST1, while expressing his decision about the establishment of a nuclear power plant, declared reasons related to its environmental and sociocultural dimensions. However, in their general evaluations of nuclear power plants, ST1 also has made evaluations concerning its economic dimension. Three of the STs who have provided negative views have considered all the reasons that they have stated in their general evaluations of nuclear plants also during their decision-making processes. In addition, these STs have included new reasons in addition to the ones stated in their general evaluations, in their decision arguments. For example, ST7 has added evaluations on the scientific dimension in addition to the environmental and socio-cultural dimensions that he/she has considered during their general evaluations. It has been found out that one (ST5) of the 2 STs who have expressed positive views on the establishment of a nuclear power plant in Sinop has considered all the justifications that he/she has discussed in his/her general evaluations also in his/her decision justifications, and that the other one (ST14) have not considered one of the justifications during the decision step but added an evaluation in relation to a new justification in his/her decision argument. 4 of the 5 teachers who have determined that they are indecisive related to the nuclear power plant issue (ST3, ST4, ST9, ST11) have not used all of the justifications that they have used in their general evaluations, for their decision arguments or added new justifications in their decisions. 1 teacher has used all the justifications from his/her general evaluations also in his/her decision arguments and also added a new justification in his/her decision argument.
Findings on the Resources that are Effective in the Decision-Making of the STs in Relation to SSIs
The findings of the resources applied by the STs during the decision-making on socio-scientific issues are presented in table 7. Table 7 shows the resources that science teachers apply to make a decision, defend their views and refute a counter opinion. It is significant that most of the teachers' references that they apply while making a decision related to the nuclear power plant are scientific sources and numerical data (f = 15). In relation to this, T5 has stated:
…generally numeric results or scientific studies such as reports, etc. that are published are more significant for me. When I make my decision, I especially try to consider the results of the scientific studies…", and also ST9 has stated "I can say that scientific sources have a more positive effect in terms of persuasion and decision-making in today's environment where there is a high volume of J Educ Sci Environ Health information pollution. While making a decision, I always have a hard time. Reading published studies give me the possibility to consider the subject under a different light. I think it is effective in my decision making. I can best refute someone's objecting ideas this way... statement, shows that in decision making or in refuting a contrary view the scientific data are more effective. Some of the teachers have stated that they use media outlets (f = 8) and television (f = 8), especially the newspapers and television when deciding on the subject. ST11:
I am always trying to catch the news hours. Or; as the nuclear is on the agenda, if there is a channel where this issue is discussed, I watch that channel, and there are generally programs that continue with a discussion. They give me an idea and definitely affect my decision making. Because in television programs they never gather people who have the same idea together. I like it better to listen to different views and synthesize these… ST8 has stated:
…even though internet and social media cover us from every corner, I always follow the daily newspapers. Especially if the issues on the front burner are discussed or considered, they take my attention so much more. For that reason, even though I prefer scientific resources and data while making a decision, newspapers also affect the people… and tried to take under consideration the role of the media during decision-making. ST9 has stated in a similar way:
In relation to the establishment of the nuclear power plant, I mostly read the scientific studies that are realized. It is an issue discussed on television programs, and there are mostly specialists in these programs.", I examine each of the two opinions. As it is not easy to make a decision on this matter, more than one resource is much more helpful. I will give an opinion to the people who don't think the same way as me following the resources where I got my information from. and also provided some tips for the researchers and readers on how to refute the opposing opinion. Some of the STs (f=6) have stated that they are influenced by their friends' opinions under the environmental theme and emphasized the impact of the environment in their decision-making. Some of the STs have reported that an authority, for example, an energy expert (f=4), is effective in their decision-making process. ST7 has stated:
Energy experts can provide more detailed information on the nuclear power plant. As it is their area of specialization, they can put forth the risk factors related to the establishment or non-establishment of the nuclear power plant. I consider this as an alternative in healthy decision making…
Discussion and Conclusion
The purpose of this research in which the decisions of STs in relation to the establishment of a nuclear power plant in Sinop, which is also a problem in their life, is studied is to study if the decisions of teachers in relation to nuclear power plant reflect normative decision-making. The knowledge levels of science teachers about nuclear power plants are mostly found to be sufficient. It is believed that the reason for this situation is the fact that the science teachers are familiar with the issue and have sufficient knowledge to formulate an opinion about it as they work in Sinop. Although the subject of nuclear power plant is consistent with the context of the daily life of the teachers and it is related to science, it is a noteworthy conclusion that science teachers' knowledge levels are most of the time partially sufficient. When it is considered that most of the science teachers have 15 years and more or 6-10 years of professional experience, it would be expected from the STs to have a higher level of information. However, various researchers have also found out that the knowledge level of pre-service science teachers on the subjects such as nuclear power plants and its working principle is insufficient (Eş, et al., 2016; Kapici & Ilhan, 2016; Özdemir & Çobanoğlu, 2008) Within the context of this research, this step is considered as the "defining of the problem" step of the decision-making process. In this step, it is important for the teachers to respond to questions such as "What is nuclear energy? What is the operating principle of the nuclear power plants?" As a matter of fact, in order to make evaluations about the nuclear power plant, first, they must have information in relation to nuclear power plants. As a matter of fact, it is important that students / individuals have awareness and content knowledge about the SSIs in the decision-making process (Tekbiyik, 2015) . During the definition step of the problem, the in-depth examination of the problem is significant in obtaining the best solution (Lunenburg, 2010) . At this step, which is considered as a step of defining the problem of the decision-making process, it is determined that teachers do not have an in-depth knowledge of nuclear power plants.
In "generating alternatives" and "evaluating alternatives" steps of the decision-making process, it is expected from the STs to make determinations related to the negative and positive aspects of the nuclear power plants and make evaluations in relation to these factors. Science teachers evaluated the nuclear power plants socioscientific issue mostly with their economic and environmental dimensions. It has been found out that the evaluations made with economy dimension have different justifications such as energy, cost, external dependence and lifetime. It has also been found out that they can make determinations based on various reasons such as danger that would be caused by the wastes, environmental damage and radiation that the wastes would generate. It is possible to state that they have a multifaceted point of view in the economy and environment dimensions. On the other hand, science teachers made evaluations on social/cultural justifications less frequently. They have described these evaluations with the dangers and safety reasons against the public health and the personnel. Only one teacher has provided political considerations in his/her evaluation in relation to the nuclear power plants. The fact that STs can assess the nuclear power plants issue mostly through its economic, environmental, social/cultural dimensions suggests that they can take it under consideration partially through multifaceted aspects. As researchers realized with science teachers are limited (Kenar, 2013; Lee & Yang, 2013) , conclusions of a few studies realized with the teachers and pre-service science teachers that are known as the closest working group are similar to the conclusions of these researchers. Lee and Yang (2013) have found out that technology teachers in Taiwan mostly do not support the construction of nuclear power plants in Taiwan and they prefer to benefit from clean, renewable energy sources such as wind and sun. In the research, it has been found out that the teachers have cited the accident in Fukushima and the threats to the environment as justifications. In the research realized with pre-service science teachers by Atesanderson and Saracoğlu (2013), it has been found out that most of the pre-service teachers have positive thoughts in relation to nuclear energy in terms of generating electricity and energy and providing prestige. It has been concluded that the pre-service teachers who have negative considerations about nuclear energy have provided apprehensive answers because of problems such as possible serious accidents, cancer and radioactive leak. In the research that they have realized with pre-service science and social studies teachers, Kapici and Ilhan (2016) have concluded that the pre-service teachers with a positive point of view in the establishment of the nuclear power plant have made this decision because of the generation of high volume of energy, and the pre-service with a negative point of view in the establishment of the nuclear power plant have made their decision because of the fact that radiation emission will trigger global warming.
Socio-scientific issues include dimensions such as economics, environment, social/culture, policy factors and also ethics/morals and scientific explanations (Chang Rundgren & Rundgren, 2010; Kolstø et al., 2006; Ratchliffe & Grace, 2003) . In this case, the notable result of the study is that the science teachers did not consider the scientific dimensions during their evaluations. The fact that STs can assess the nuclear power plants issue mostly through its economic, environmental, social/cultural dimensions suggests that they can take it under consideration partially through multifaceted aspects. On the other hand, it can be said that these are the details of their evaluations within these dimensions. It is believed that the reason for their detailed evaluation especially with these dimensions can be the fact that they approach to this problem that they face in the province they live more in terms of the issues that will influence their lives.
In "choosing an alternatives" step of the decision-making process, the teachers have been asked to express their decisions and justifications in relation to the establishment of a nuclear power plant in Sinop. It has been found out that the STs' decisions in relation to the establishment of a nuclear power plant in Sinop are mostly negative, less frequently indecisive, but there are also teachers who have positive points of view. It has been found out that the arguments used by the STs in expressing their decisions don't completely coincide with the justifications that they have stated in the "generating and evaluating of alternatives" step. In other words, all of the justifications taken under consideration by the teachers in their evaluations related to the issue have not been effective in their decision-making process. Another conclusion is that even though it is in a small number, teachers have included different justifications during their decision-making step, in addition to the ones that they have taken under consideration in the evaluation of alternatives step. Supports this result, Jho et al. (2013) was to examine the relationship of students' understanding of science knowledge, attitude and decision making on the issues of nuclear energy in Korea. Based on the results it was founded, students' understandings of science knowledge were significantly improved throughout the instruction. Howewer, they maintained similar attitude and decision making on the issue. Regarding the relationship of the three domains, attitude showed some degree of connection to decision making whereas science knowledge did not show a significant relationship to decision making. J Educ Sci Environ Health
It is possible to understand the reasons behind the individuals' decisions about the SSI through theories directed at the decision-making process (Wu & Tsai, 2007; 2011) . For the individuals who are faced with the SSs, which by their nature allow the operation of decision-making processes, their previous experiences, practices or mental models will influence their decision-making (Fang et al., 2018) . In this research, it has been found out that the fact that the science teachers' justifications that they have taken under consideration while presenting their decisions in relation to the nuclear power plants don't coincide with the justifications that they have taken under consideration while making evaluations in relation to the matter shows that they cannot reflect the normative decision-making process in their decisions. This conclusion can be interpreted as the teachers making a decision in relation to SSIs are affected by different factors other than knowledge. As a matter of fact, teachers who have been able to evaluate the positive aspects of the issue have been able to ignore these justifications while making their decisions. The normative decision-making theory considers the decision-making process as an analytical process that starts with the definition of the problem and ends with the decision (Germeijs & De Boeck, 2003; Kortland, 1996) . Chang Rundgren and Rundgren (2010) draw attention to the fact that decisions on SSIs are influenced by values and personal experiences other than knowledge. While Fleming (1986a) emphasizes the importance of personal experience in decision-making in relation to SSIs; Fleming (1986b) and Bell and Lederman (2003) consider the importance of ethics/morals in the decision-making processes of the individuals in relation to SSIs. Albe (2008) has taken under consideration the importance of personal experience, knowledge and values during the decision-making process and stated that epistemological thoughts are effective in decision-making. Kilinc et al. (2013) stated that the reliability of information sources, the evaluation of the data, the values, prejudices and the cultural variables are effective in the decision-making process. However, developing decision-making skills which are one of the purposes of science education, science teachers will have to consider applications that take under consideration the socio-scientific issues. In this case, the teachers will be expected to structure the education process in a way which will require analytical decision-making. A significant factor that should be taken under consideration here is that the participants' views related to SSIs such as chicken meat, abortion, nuclear power plant, consumption of GMOs can be studied through questions like "What do you think about the nuclear power plants?". "What do you think about the nuclear power plant? What are your thoughts on the establishment of the nuclear power plant?". These generic expressions are surely directed to the participants who have sufficient information to make interpretations on the issue. In class applications, students consider the issue from different angles, and they are expected to make a decision following a discussion. But, when these issues are taken under consideration in terms of the definition of the problem step which is the first step of the decision-making process, they are very generic issues where it is difficult to draw a line. The good definition of the problem statement is significant in making an analytical decision. Hence, while making a decision, the factors that are presented in the problem should be taken under consideration. When we take the nuclear power plant issue under consideration, it may make a contribution to operate the decision-making process, to present data such as the yearly energy need of our country, how much of this energy could be obtained from which resources, production costs of the renewable energy and nuclear energy and also providing data for the other dimensions and to provide the significance of the criteria in this direction, while presenting the economic dimension of the problem statement. As a matter of fact, it is possible to propose the configuration of the problem statement related to the SSIs in order to lessen the effect of the factors such as, lives, values and mental models of the individuals that will prevent the analytical decision, on the decision-making process.
The results of this research also cover the fact that when STs need to make a decision on socio-scientific issues, the resources that they apply are mostly scientific resources, media resources such as newspapers, TV and social media, friends or authorities in relation with the issue. The access of the STs to the information through accurate and reliable resources will affect the decision-making process. The fact that they prefer to access the information through resources other than scientific ones, such as newspaper, TV, social media and friends provide clues in relation to the factors that affect their decision-making.
Recommendations
For future researchers, it can be suggested to examine the processes that are implemented through problem statement in which SSIs are presented with structure or without structure. In addition, more detailed findings can be reached by asking the teachers why they do not include the arguments in the decision of the factors mentioned during the evaluation of the alternatives. It is possible to discuss the suitability of teachers' classroom practices in developing students' decision-making skills by conducting researchers with a focus on how teachers are taking the SSIs under consideration in their classroom.
